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Pleural plaque is recognized as a reliable marker of previous exposure to asbestos. However,
it is controversial whether pleural plaque is a risk indicator for asbestos-related malignan-
cies. In the present study, the thoracic cavities were examined for pleural plaques in 3,005
necropsies performed at the Monfalcone Hospital in people aged 15 years or older. Plaques
were classified into three classes: 1, small (plaques measuring 1—4 cm in major diameter): 3,
large (plaques involving a major part of a hemithorax); and 2, moderate (intermediate
conditions). The prevalences of pleural plaques were 70.9% among men, and 24.0% among
women. The prevalences of plaques (total plaques, various classes) among subjects with
pleural mesothelioma were compared with those observed in the remaining cases. The series
included 92 subjects with malignant pleural mesothelioma (82 men and 10 women).
Mesothelioma cases showed higher prevalences of total plaques as well as higher prevalences
of classes I, 2, and 3, when compared with controls. These differences reached the statistical
significance for total plaques, and classes 2,3. The present data are consistent with the idea
that pleural plaque is a risk indicator for pleural mesothelioma. Am. J. I n d . M e d .
32:445^149, 1997. © 1997 Wiley-Lis.i. Inc.
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I

I N T R O D U C T I O N
The incidence of mal ignant me s o th e l i oma, a cancer

c l o s e l y related to asbestos exposure, shows a dramatic and
progr e s s i v e increase in many countries [ I w a t s u b o et al.,
1994; Peto et al., 1 9 9 5 ; L e i g h et al., 1 9 9 6 ] . S u c h an increase
has been d e f i n e d as an epidemic [Hunchar ek , 1992; Peto et
al., 1 9 9 5 ] . The proport ion of mesotheliomas attributable to
asbestos varies cons iderably, reaching 90-100% in some
series [ G i a r e l l i et al., 1992; Bianchi et al., 1 9 9 3 ] .

In i d e n t i f y i n g and in characterizing asbestos-related
cancer, it is critical that the existence of a previous exposure
to asbe s to s as well as the degree of such an exposure might
be documented by o b j e c t i v e signs. Lung asbestos bodies
(and f i b e r s) [Murai et al., 1995] and pleural plaques [ H i l l e r -
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d a l , 1980; J i i r v h o l m et al., 1986; C h a i l l e u x et al., 1 9 8 8 ] are
w e l l - r e c o g n i z e d markers o f e x p o s u r e t o asbes tos . In p a r t i c u -
lar, p l e u r a l p l a q u e has e x t e n s i v e l y been inve s t iga t ed dur ing
the last decades.

Pleural p laque s are whi t i sh , s h a r p l y c ircumscribed,
f i b r o u s , h y a l i n e , sometimes c a l c i f i e d , p a t c h e s i n v o l v i n g
parietal pleura. The r e l a t i o n s h i p between pleural p laque and
asbestos exposure has convinc ingly been proved. General ly,
there is a direct r e la t i on between the i n t e n s i t y of asbestos
exposure and the total area of the pleura involved by the
plaques [Bianchi et al., 1 9 9 1 ] .

Pleural p laque s may be de t e c t ed by various ways:
standard chest x-rays, computed t o m o g r a p h y (CT), p l e u r o s -
copy, thoracotomy, and necropsy.

The meaning of p l e u r a l p l a q u e s in terms of cancer risk
has not been exac t ly d e f i n e d [ W e i s s , 1993; H i l l e r d a l , 1994;
Smith . 1994]. In the present study, based on necropsy
material, the re lat ionship between pleural p laque s and
malignant mesothe l ioma, has been i n v e s t i g a t e d .

Our research has been c o n d u c t e d in the M o n f a l c o n s
area (northeastern I t a l y ) , a small industrial district (about
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TABLE I. Prevalence of Pleural Plaques in a N e c r o p s y Series , M o n f a i c o n e Area, Oct. 1979-March 1995
P l e u r a l p l a q u e s , men % P l e u r a l p l a q u e s , women %

Age
(years)

15-29
30-39
40-49
50-59
60-69
70-79
80-89
>90

Total

No. of
cases

2
25
80

246
445
645
405

30
1,878

Absent
100.0
60.0
35.0
30.5
28.1
26.2
29.1
50.0
29.1

S m a l l
0.0
8.0

21.3
20.7
27.4
22.6
23.5
30.0
23.5

M o d e r a t e
0.0

20.0
22.5
25.2
25.8
30.7
28.1
13.3
27.5

L a r g e

0.0
12.0
21.3
23.6
18.7
20.5
19.3

6.7
19.9

No. of
cases

2
13
27
55

151
361
442

76
1,127

Absent

100.0
92.3
92.6
72.7
69.5
72.6
79.2
80.3
76.0

S m a l l

0.0
7.7
7.4

23.6
23.2
21.3
16.7
14.5
18.9

M o d e r a t e

0.0
0.0
0.0
3.6
6.6
5.5
3.8
5.3
4.7

Large
0.0
G.O
0.0
0.0
0.7
0.6
0.2
0.0
0.4

60,000 inhab i tan t s) , with large s h ipyard s . T h i s area is
characterized by a very h i g h inc idence of a s b e s t o s - r e l a t e d
m e s o t h e l i o m a [ B i a n c h i et al., 1 9 9 3 ] and by very h igh
p r e v a l e n c e s of p l e u r a l p l a q u e s in the ne crop sy p o p u l a t i o n
[ B i a n c h i e t a l . , 1 9 9 1 1 -
M A T E R I A L S A N D M E T H O D S

From October I , 1979 t o March 3 1 , 1995, 3,041
n e c r o p s i e s were p e r f o r m e d a t the M o n f a i c o n e H o s p i t a l .
N e c r o p s y rates in t h i s p er iod were 46.5% for mal e s , and
33.9% for f e m a l e s who d i ed at the h o s p i t a l . All the 3,005
necrops i e s carried out in the above period on s u b j e c t s aged
15 years or o l d e r were i n c l u d e d in the s t u d y . In each case, the
t horac i c c a v i t y w a s c a r e f u l l y i n s p e c t e d f o r t h e pre sence o f
p l e u r a l p laque s . The necropsies were carried out by six
p a t h o l o g i s t s , all of them i n v o l v e d in the research on the
p r e v a l e n c e o f p l e u r a l p l a q u e s . W h i t i s h h y a l i n e p a t c h e s ,
u n i l a t e r a l or b i l a t e r a l , c a l c i f i e d or not, i n v o l v i n g par i e ta l
p l e u r a , were considered as p leural p laque s . H i s t o l o g i c a l
e x a m i n a t i o n of p l e u r a l p l a q u e s was p e r f o r m e d in the major-
ity of the cases.

Pleural p l a q u e s were c l a s s i f i e d into three c las s e s: 1,
s m a l l ; 2, moderate; and 3, large on the basis of the size of the
p laque s . C l a s s 1 i n c l u d e d the cases with small p l a q u e s (1^
cm in m a j o r d i a m e t e r ) ; c l a s s 3 corre sponded to cases wi th
large p l a q u e s invo lv ing the m a j o r i t y of a hemithorax; c la s s 2
comprised the Int ermed ia t e conditions. When the two p l e u -
ral c av i t i e s d i f f e r e d one f r o m the other (one s ide only being
involved by the p l a q u e s , or both s id e s be ing involved but at
d i f f e r e n t d egre e s) , the c l a s s i f i c a t i o n of the case was based on
the aspect of the involved, or of the more seriously involved,
s ide.

T h e pr eva l enc e o f pleural p l a q u e s among s u b ' e c t s with
malignant pleural mesothelioma was compared with that
observed in the remaining cases.

S t a t i s t i c a l a n a l y s i s was p e r f o r m e d by Epi Info , version
5 , f r o m t h e C e n t e r s f o r Di s ea s e C o n t r o l ( A t l a n t a , G A ) . T o
compare p l e u r a l cancer cases wi th the r e m a i n i n g s u b j e c t s ,
M a n t e l - H a e n s z e l w e i g h t e d odd s r a t i o s w i t h C o r n f i e l d 9 5 %
c o n f i d e n c e l i m i t s were c a l c u l a t e d , a f t e r s t r a t i f i c a t i o n by aae
(10-year i n t e r v a l s ) . W h e n a b s o l u t e numbers were t oo low,
o d d s r a t i o s were c o m p u t e d w i t h o u t a g e s t r a t i f i c a t i o n , v v h h
exact 9 5 % c o n f i d e n c e i i m i l s . T h e ch i- squarc l e s i f o r t r e n d
( M a n t e l e x t e n s i o n ) was used to compare the crude o d d s
r a t i o s o b t a i n e d f o r t h e various c l a s s e s o f p l a q u e s .
R E S U L T S

T h e series c o n s i s t e d o f I . K 7 8 m e n a n d 1 , 1 2 7 women.
The p r e v a l e n c e s o f p l e u r a l p l a q u e s were 70.9% in men. and
24.0% in women. P l e u r a l p l a q u e s were rare among y o u n g e r
p e o p l e , but t h e i r p r e v a l e n c e increased a f t e r the age of 30
years in men, and a f t e r the age of 50 in women. T h e r e were
marked sex d i f f e r e n c e s in the d i s t r i b u t i o n o f the three c l a s s e s
o f p laque s ( T a b l e I ) . T h e preval ence o f p l e u r a l p l a q u e s i n
m a l i g n a n t p l e u r a l m e s o t h e l i o m a i s r epor t ed i n T a b l e I I .
P e o p l e w i th m e s o t h e l i o m a showed h i g h e r p r e v a l e n c e s o f
p l e u r a l p l a q u e s ( t o t a l p l a q u e s , as w e l l as c l a s s e s 1, 2, and 3).
when compared with controls ( T a b l e s I I I , I V ) . T h e d i f f e r -
ences were s i g n i f i c a n t for t o t a l p l a q u e s and c l a s s e s 2 and 3.

When the o d d s ra t i o s o b t a i n e d for the various c l a s s e s o f
p l a q u e s were ana lyz ed by the chi-square te s t for l inear tr end,
h igh ly s i g n i f i c a n t va lue s were observed ( T a b l e V).
D I S C U S S I O N

The prevalence of p l eura l p laque s in the general p o p u l a -
tion varies w i d e l y , d e p e n d i n g on the method e m p l o y e d and
on the g e o g r a p h i c a l area i n v e s t i g a t e d [Hillerdal, 1980;
J a r v h o l m et al., 1986; C h a i l l e u x et ai., i9SSj. Convent ional
chest rad iography has low s e n s i t i v i t y in d e t e c t i n g p l eural
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TABLE H. Preva l enc e o f Pleural Plaque s in Malignant Pleural M e s o t h e l i o m a , M o n f a i c o n e Area, Oct. 1979-March 1995
Pleural p laque s , men % Pleural p laques , women %

A g e
(years)

40-49
50-59
60-69
70-79
80-89
>90

Tota l

No. of
cases

4
12
23
28
14

1
82

Absent
0.0
8.3
4.3

14.3
21.4
0.0

11.0

S m a l l
0.0

25.0
30.4
14.3
21.4

0.0
20.7

M o d e r a t e
50.0
16.7
30.4
32.1
21.4

0.0
28.0

Large
50.0
50.0
34.8
39.3
35.7

100.0
40.2

No. of
cases

1
2
1
2
4
0

10

A b s e n t
100.0
100.0

0.0
0.0
0.0

—
30.0

S m a l l
0.0
0.0

100.0
0.0

75.0
—
40.0

M o d e r a t e

0.0
0.0
0.0

50.0
25.0
—
20.0

Large

0.0
0.0
0.0

50.0
0.0

—
10.0

TABLE 111. Compar i s on Between Prevalence s of P l e u r a l P l a q u e s in
Pleura l M e s o t h e l i o m a and C o n t r o l s (Men), M o n f a i c o n e Area, Oct.
1979-March 1995

TABLE V. Pleura l P l a q u e s in Pleura l M e s o t h e l i o m a Ver su s C o n t r o l s
Analyzed by Linear Trend Test, M o n f a i c o n e Area, Oct. 1979-
March 1995

Pleural meso the l ioma vs controls

Pleural
p l a q u e s

Absent
Present
S m a l l
M o d e r a t e
Large

M H - w e i g h t e d
OR

1
3.43
2.34
2.70
5.73

M H "
summary

chi-square
—

12.7
3.59
5.92

24.49

P
—

0.0004
0.06
0.015

<0.0001

C o r n f i e l d
95%CI

—
1.71-7.94
0.97-6.04
1.20-6.78
2.65-13.8

' M a n l e l - H a e n s z e l .

TABLE IV. Compari son Between Preval ence s of Pleura l Plaques in
Pleural M e s o t h e l i o m a and Contro l s ( W o m e n ) , M o n f a i c o n e Area, Oct.
1979-March 1995

Pleural mesothelioma vs controls
Pleural
p l a q u e s

Absent
Present
S m a l l
M o d e r a t e and large

OR

1
7.58
C -1C^.-t*/

15.81

F i s h e r
exact P

—
0.0026
0.032
0.0040

Exact
95%CI
_

1.71-45.62
0.91-37.39

2.1-119.9

p l a q u e s . More r e l i a b l e data are obtained by u s ing CT and
high-resolut ion computed tomography [ A m e i l l e et al., 1993].
In routine necropsy seres, prevalences of 8.1—44% among
men. and 0.5-10.0% among women have been reported
[ A n d r i o n et al., 1982]. Very high pr eva l enc e s of pleura!

Pleural plaques
Absent
S m a l l
Moderate
Large
Chi-square for linear trend
P

Men
Crude OR

1.00
2.39
2.79
5.80

24.95
<0.0001

W o m e n
Crude OR

1.00
5.45

15.81

16.539
<0.0001

p l a q u e s were r a d i o l o g i c a l l y observed in some areas of
F i n l a n d [ J a r v h o l m e t al., 1 9 8 6 ] , T u r k e y [ J a r v h o l m e t al.,
1 9 8 6 ] , and Greece [ C o s t a n t o p o u l o s e t a l . , 1987; S i c h l e t i d i s

e t al., 1 9 9 2 ] . The f i g u r e s f o u n d in the pre sent s t u d y (70.9%
among men, and 24.0% among women) are very high, when
compared with the g e n e r a l i t y of the other necropsy series.

W h a t does p l e u r a l p l a q u e mean? In the h i s t ory o f
p l eural p laque recognition, f o u r s t ep s , or phases (which
p a r t i a l l y o v e r l a p p e d ) may be d i s t i n g u i s h e d . In the f i r s t
p h a s e , for a l o n g t ime, p l eural p laque s were interpreted as
la t e sequelae of t u b e r cu l o s i s . In the second phase , since the
early 1960s, the idea did emerge (with d i f f i c u l t y ) that pleural
p l a q u e indi ca t e s a not trivial exposure to asbestos, having
occurred some 10-20 or more years p r e v i o u s l y [ H o u r i h a n e
et al., 1966]. A s b e s t o s - r e l a t e d p l eura l p l a q u e was i n i t i a l l y
considered c o m p l e t e l y devoid of any p h y s i o p a t h o l o g i c a l
relevance. However, in the third phase, a series of s tud i e s
p e r f o r m e d , e s p e c i a l l y dur ing th e l a t e d e c a d e , s ugge s t that
r a d i o l o g i c a l l y d e t e c t a b l e p l eura l p laque s are a s soc ia t ed with
impairment of pulmonary f u n c t i o n [ J a r v h o l m and Sanden,
1986; Loomis et ai., i 9 8 9 ; Bourbeau et a1.., 1990; K i l b u m
and Warshaw, 1990: K o u r i s et al.. 1 9 9 1 ] . The f o u r t h phas e
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refers to the re la t ionship of pleural p laque s to cancer. The
debate on this crucial point has a l ong history, but the
question remains open [ W e i s s , 1993; H i l l e r d a l , 1994; S m i t h ,
1994]. Given the two clear premises: (1) pleural plaque
indicates exposure to asbestos, and (2) asbes tos induces
cancer in lung and pleura, the l o g i c would sugge s t the
conclusion that (3) pleural plaque is a risk marker for pleural
and pulmonary malignancies . N e v e r t h e l e s s , while a few
inves t igat ions have supported this conclusion, other studies
did not c on f i rm i t [ W e i s s , 1993; H i l l e r d a l , 1994; S m i t h ,
1994]. S t u d i e s per formed on this t o p i c s t r o n g l y d i f f er among
them for a number of features , including the design (cohort
s t u d i e s , case-control s t ud i e s , necropsy based s t u d i e s ) , meth-
ods used in d e t e c t ing p laque s (radiology, direct i n s p e c t i o n ) ,
occupat ional s e t t ings . The impact of these d i f f e r e n c e s is not
d i f f i c u l t to apprec ia te . As far as method of d e t e c t i o n is
concerned, it has been reported that only 10-40% of the
p l a q u e s v i s i b l e at direct i n s p e c t i o n are i d e n t i f i e d by r a d i o l -
ogy. A major source of var iab i l i ty is represented by occupa-
tion. The various o c cupa t i ona l s e t t i n g s are d i f f i cu l t t o
compare among them; p e o p l e had somet imes been e x p o s e d
to one type only of asbestos, and more o f t e n to various type s .
T h i s p r o b l e m i s s t r o n g l y c o m p l i c a t e d by th e f a c t t h a t o f t e n
the p r o p o r t i o n of the various t y p e s of asbes tos in a g i v e n
w o r k p l a c e i s not known. Moreover, the o n c o g e n i c p o t e n t i a l
o f the s i n g l e var i e t i e s o f a sbe s to s i s not c o m p l e t e l y c l ear
[ B i a n c h i et al., 1 9 9 3 ] .

I n t h e M o n f a l c o n e area, t h e ne crop sy p o p u l a t i o n shows
a very h i g h p r e v a l e n c e o f p l e u r a l p l a q u e s . In t h i s s m a l l area,
a large m a j o r i t y o f the male p o p u l a t i o n has s p e n t some part
o f h i s w o r k i n g l i f e in th e s h i p y a r d s . Prev iou s ne crop sy-
based research, conducted at our laboratory [ B i a n c h i et a l . ,
1 9 9 1 ] , showed tha t t h e workers o f t h e M o n f a l c o n e s h i p y a r d s
were characterized by very h i g h p r e v a l e n c e s of p l e u r a l
p l a q u e s (93.4%), and by h i g h p r e v a l e n c e of a s b e s t o s bod i e s
in rout ine l u n g s e c t i on s (42.8%). I s o l a t i o n o f asbes tos b od i e s
a f t e r d i g e s t i o n of the lung tissue f rom shipyard workers
f r e q u e n t l y showed more than 10,000 asbes tos bod i e s per
gram of dried tissue. The other occupational groups showed
by far lower indexe s of asbestos exposure . O v e r a l l , our
f i n d i n g s showed that in the M o n f a l c o n e area, p l e u r a ! p l a q u e s
in men were attributable to occupational exposure to asbes-
tos , occurring m o s t l y in the M o n f a l c o n e s h i p y a r d s ; in
women the main cause was domestic exposure to asbestos,
due to c l eaning of work c l o th e s , p o l l u t e d by asbes tos .

N e c r o p s y s tudi e s are not considered i d e a l in e p i d e m i o l -
ogy. For instance, necropsy inve s t igat ions are biased by
s e l e c t i on f a c t o r s . On the other hand, these s t u d i e s may
furni sh information, d i f f i c u l t or i m p o s s i b l e to obtain by
other ways. In the case of p l eura l p l a q u e , necropsy a l l o w s
the i d e n t i f i c a t i o n of all the p l a q u e s , even if minimal. In
a d d i t i o n , the p l a q u e s may be c l a s s i f i e d a c c o r d i n g to t h e i r
size: this is very relevant, given the already mentioned
re la t ionsh ip between intensity of exposure to asbestos and

size of the p laque s . Measurement of the total area of parietal
pleura involved by the p l a q u e is the best way of eva luat ing
the p laque . S u c h method, however, i s dif f icult to a p p l y in
routine necropsies. A p i l o t s tudy per formed at our laboratory
showed that a more rough c l a s s i f i c a t i o n ( a d o p t e d in the
present i n v e s t i g a t i o n ) , may f u r n i s h s u f f i c i e n t i n f o r m a t i o n
[Bianchi et al., 1 9 8 1 ] . Another point to be considered is that
necropsy a l l o w s th e i d e n t i f i c a t i o n o f a l l m a l i g n a n c i e s .
D e s p i t e major progre s s in d i a g n o s t i c t e chn ique s , the percent-
ages of c l i n i c a l m i s d i a g n o s e s in onco logy remain rather high
[ L a n c e t , 1994; Lee, 1994; de Pangher M a n z i n i et al. , 1 9 9 5 ] .
In part icular, d i s crepanc i e s between c l i n i c a l and necropsy
d i a g n o s i s may reach h i g h l e v e l s in the case of m a l i g n a n t
p l e u r a l m e s o t h e l i o m a [Giare l l i e t al., 1 9 9 4 ] .

The present f i n d i n g s ind i ca t e a s trong r e l a t i o n s h i p
between p l e u r a l p l a q u e a n d p l e u r a l m e s o t h e l i o m a . I n t h e
s t ud i e s about the r e l a t i o n s h i p between p l e u r a l p l a q u e s and
cancer, both p l e u r a l and p u l m o n a r y m a l i g n a n c i e s were o f t e n
con s id er ed . I n some s t u d i e s l u n g cancer o n l y w a s i n v e s t i -
gated. The crucial p o i n t in the controversy about t h i s t o p i c i s
t h e p o s s i b l e e f f e c t o f s m o k i n g . S i n c e some s t u d i e s s u g g e s t a
role o f s m o k i n g in th e d e v e l o p m e n t o f p l e u r a l p l a q u e , some
researchers r e t a i n t h a t s m o k i n g c o u l d e x p l a i n t h e a s s o c i a t i o n
between p l e u r a l p l a q u e a n d l u n g carcinoma.

P l e u r a l m e s o t h e l i o m a , e x p l o r e d in our s t u d y , is a
c o n d i t i o n n o t r e l a t e d t o s m o k i n g . I n a d d i t i o n , d a t a c o l l e c t e d
i n t h e M o n f a l c o n e area i n d i c a t e t h a t m c s o i h e l i o m a p a t i e n t s
d o n o t d i f f e r i n t h e i r s m o k i n g h a b i t s f r o m t h e general
p o p u l a t i o n . T h e r e f o r e , t h e r e l a t i o n s h i p be tween p l e u r a l
p l a q u e s and p l e u r a l m e s o t h e l i o m a cannot be e x p l a i n e d by
s m o k i n g .

D e s p i t e m a j o r l i m i t a t i o n s i n t h e u s e o f a s b e s t o s ( o r l o i u l
banning o f i t) , th e i n c i d e n c e o f m a l i g n a n t m e s o l h e l i o m a i s
i n c r e a s i n g in var i ou s c o u n t r i e s [ B i a n c h i e l a l . , 1993: P e t o e t
al., 1995; L e i g h e t al., 1 9 9 6 ] . In a d d i t i o n , data f r o m Britain
s u g g e s t tha t m e s o t h e l i o m a d e a t h s w i l l c o n t i n u e t o increase
for some d e c a d e s [ P e t o e t al . , 1 9 9 5 ] . P r e v e n t i o n o f meso the-
l ioma in h e a l t h y i n d i v i d u a l s , expo s ed to asbestos in the pas t ,
i s an a im to pur su e . S o m e p r o s p e c t i v e s t u d i e s [Hil l erdal ,
1994] sugge s t that d e t e c t i o n o f p l e u r a l p l a q u e s may a l l o w
th e i d e n t i f i c a t i o n o f p e o p l e a t risk f o r m e s o t h e l i o m a . The
strong as soc ia t ion between p l e u r a l p l a q u e s and mesothe-
lioma, observed in the present i n v e s t i g a t i o n , s u p p o r t s such
an idea.

W h i l e l e s s s en s i t iv e than direct i n s p e c t i o n in d e t e c t i n g
p l e u r a l p l a q u e s , chest r a d i o g r a p h y m a y i d e n t i f y s u b j e c t s
with large or very large p l a q u e s , p r e c i s e l y those at h igher
risk of mesothel ioma.

Both p l eura l p l a q u e and p l eura m e s o t h e l i o m a are asbes-
to s-re la t ed l e s i o n s with l o n g in cuba t i on per iods . Pleural
p l a q u e s d e v e l o o wi th l a t e n c i e s o f 1 0 — 2 0 years: mesothe-
lioma g e n e r a l l y requires l o n g e r i n t e r v a l s , l a t e n t p e r i o d s
f r e q u e n t l y being 40 years or over [Bianchi et al.. 1997].
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T h u s , a rather long interval general ly separates the
"time of the p laque s" f r o m the "time of mesothelioma."
S u c h l o n g interval o f f e r s an o p p o r t u n i t y for preventive
measures, s p e c i f i c a l l y directed to p e o p l e at risk.

U n f o r t u n a t e l y very few data are avai lable at present on
this point [Bianchi et al., 1993]. A study conducted some
years ago [ S c h i f f m a n et al., 1988] suggested that consump-
tion of v e g e t a b l e s or some vege tab l e-re la t ed cons t i tuent
might have a pro t e c t i v e e f f e c t on the risk of d e v e l o p i n g
m e s o t h e l i o m a . However, the role of c o fa c t or s in the pa tho-
gene s i s of asbe s to s-re lated meso the l ioma remains large ly
unexp lored . The p o s s i b i l i t y of i d e n t i f y i n g a p o p u l a t i o n at
risk should represent a fur ther strong s t imu lu s to intensive
research in thi s s p e c i f i c area.
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